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(54) Degasifier 

(57) A degasifier for separating gases or 
vapors from gas/liquid or vapor/liquid 
flows in pipelines having a horizontal 
pipe section 1 in which the flow is 
diverted by providing a back flow panel 
5 of a particular design in a particular 
position in a suction pipe 4 which panel 
causes separation of bubbles which are 
removed by the suction pipe, captured 
in a container 12 situated above the 
branch pipe 3 and then exhausted 
therefrom. The degasifier consists of 
simple parts, has a small volume and 
can be applied to reduce gas content of 
a liquid flowing in a pipe for reduced 
flow resistance. 
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SPECIFICATION 
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BACKGROUND OFTHE INVENTION 

The invention relates to a degasifier for separating 
5 gas or vapor from gas/liquid or vapor/liquid flows in 
pipes. Gas/liquid and vapor/liquid flows occur quite 70 
frequently in technical applications. In some cases, 
it is of great advantage to substantially reduce the 
gas or vapor content. One example thereof is the 
1 0 piping of crude oil. In this case, the piped oil usually 

has an undesired content of natural gas, which 75 
substantially increases the pipeline pressure losses 
and thereby the power needed to pump the oil. In 
addition, the pipelines may experience mechanical 
1 5 loads (flow surges) capable of causing failure. 

Degasifiers may further be utilized in connection 
with boilers. During the boiling of liquids, the heat 80 
transfer is much better with liquids of low vapor 
content (that is, with relatively few bubbles) than 
20 with liquids of high vapor content wherein the vapor 
may form an annular envelope along the pipes. By 
installing a degasifier to lower the vapor content, 85 
the necessary heating surface and pumping power 
can be reduced and consequently the efficiency of 
25 the apparatus can be increased. 

Conventional gas/liquid separators, such as 
cyclones and containers with a large surface area, 90 
etc., require large volumes and as a result, they are 
very expensive and are rarely used for the given 
30 purposes. 

The object of the invention is to separate gases 
from gas/liquid flows using a degasifier having as 
little volume as possible and creating as small a 95 
pressure drop as possible. 

35 SUMMARY OF THE INVENTION 

The invention relates to a degasifier for separating 
gases or vapors from gas/liquid or vapor/liquid 100 
flows in pipelines by means of a pipe section with a 
branch pipe arranged with respect to the flow 

40 direction at an angle of 90° or less. 

A container with a substantially greater cross- 
sectional area than the pipes is disposed above and 1 05 
attached to the branch pipe by means of a conical 
intermediate section and is provided with a gas 

45 discharge pipe at its upper end. A suction pipe 
having its inlet in the branch pipe above the 
connection thereof to the pipe section leads to the 110 
interior of the container. Mounted perpendicularly 
on the inner surface of the branch pipe is a back flow 

50 panel, which has its outer edges connected to the 
inside of the branch pipe and is curved downwardly 
toward the pipe section. The upper end of the back 1 1 5 
flow panel is disposed in approximately the same 
plane as the inlet of the suction pipe between said 

55 suction pipe and the inner surface of the branch pipe 
and prevents the communication between the 
opposite flow areas at this point. Preferably, the 1 20 
interior of the container has provided therein a 
deflection plate disposed below the liquid level and 

60 around the suction pipe. A liquid droplet separator 
is arranged between the liquid level and the gas 
discharge pipe and a float is provided which floats 1 25 
on the liquid level and has a valve member attached 



thereto adapted to seal the gas discharge pipe 
depending on the height of the liquid in the 
container. 

Such a degasifier not only requires little volume 
but also has very little pressure losses. As a result, 
the heat exchanger surface area could, for example, 
be decreased. The pressure loss of the degasifier in 
a horizontal pipe is small enough to be neglected in 
practice since the Bernoulli pressure rise and the 
pressure loss due to gas bubble turbulence 
approximately compensate each other. The 
pressure loss due to friction in the pipe section 
following the degasifier is, however, substantially 
reduced when compared with the pressure losses 
upstream of the degasifier. 

SHORT DESCRIPTION OFTHE DRAWINGS 

Some details of the invention are described below 
in connection with Figures 1 to 5. 

Figure 1 is a cross-sectional view of the degasifier 
structure in accordance with the invention; 

Figure 2 is a sectional view of the degasifier taken 
along line AB of Figure 1; 

Figure 3 shows the operation of the degasifier 
according to Figure 1 ; 

Figure 4 demonstrates a gas/liquid ripple current 
in the pipe leading to the degasifier; and 

Figure 5 shows a flow with individual bubbles in 
the line leaving the degasifier in the same scale as 
that of Figure 4. 

DESCRIPTION OF A PREFERRED EMBODIMENT 
As shown in figure 1 , the degasifier is mounted 
on, and connected to, a horizontal pipe section 1, 
which is installed in a pipeline in which a gasA/apor/ 
liquid mixture, for example, one containing water, 
flows in the direction 2. Mounted on the pipe section 
1 is a branch pipe 3 of approximately the same 
diameter disposed at an angle with respect to the 
flow direction 2, the angle being 90° or less. An edge 
6 is formed on the lower side of the branch pipe 3 at 
the intersection of the pipe walls. A specially shaped 
back flow panel 5 is mounted to the inner side 7 of 
the branch pipe 3. The back flow panel 5, shown in 
Figure 2 viewed diagonally from the downstream 
side, is welded to the branch pipe 3 with its outer 
edge U-shaped in cross-section and oriented 
perpendicularly to the inner surface 7 of the branch 
pipe 3. The outer ends 8 of the panel 5 are curved 
downward along the inner surface of the branch 
pipe to approximately the contact area 9 of the 
branch pipe 3 and the pipe section 1 . In the pipe 
section 1 the ends 8 are tapered together to a point 
and the panel thereby forms a baffle for the flow 
along the inner surface 7. 

The upper end 10 of the back flow panel 5 as seen 
from the side is situated approximately in the plane 
24 of the inlet 1 1 of a suction pipe 4 which leads 
from the branch pipe 3 to a container 12, that is, to 
the inside 1 3 thereof. The suction pipe 4 can, 
however, also be situated outside the container 12 
and extend through the wall thereof. Inside the 
container 12, which has a substantially larger 
diameter than the pipes 1 and 3 and which is 
connected with the branch pipe 3 through a conical 
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intermediate section 14, a liquid level 15 of the 
flowing medium is formed. The suction pipe 4 
extends with its discharge opening 16, which may 
be bent toward the side, above the liquid level 1 5. 
5 Afloat 17, having a valve member 18 attached 
■ thereto, floats on the liquid level 1 5. At a certain 
height of the liquid level 1 5, the valve member 18 
closes the gas discharge pipe 19 which leads 
through the wall of the container 1 2 to the outside. A 

1 0 liquid droplet separator 20, which prevents the 
carryover of liquid droplets into the gas discharge 
pipe 19, is situated in the container 12 between the 
liquid Jevel 1 5 and the gas discharge pipe 1 9. Finally, 
a deflection plate 21 is provided under the surface of 

15 the liquid level 15. 

Figure 3 shows the operation of the degasifier: 
When liquid and gas are flowing through the pipe 
section 1, a part of the liquid/gas mixture will be 
diverted into the branch pipe 3. Due to a) the 

20 different densities of the two phases and b) a certain 
stratification of the supply flow present in most 
technical applications, the gas content X 3 , 
expressed, for example, in percent, entering the 
branch pipe 3 is greater than the gas content X t of 

25 the supply flow. Upon entering the branch pipe 3, 
the mixture is in a relatively quiet separation region 
22. The liquid, for example, water, has the tendency 
to collect next to the side 23 of the branch pipe 3 
situated opposite the separation region 22. In this 

30 manner, the gas is largely separated from the liquid 
and flows through the suction pipe 4 since the inlet 
1 1 of the suction pipe 4 is so positioned as to 
remove the gas from this region. The discharge 
opening 16 of the suction pipe 4 is so arranged as to 

35 prevent water carried along with the gas from 
impinging onto the liquid droplet separator 20, for 
example, by directing the flow from the discharge 
opening 16 perpendicularly to the axis of the 
container and preferably with a tangential 

40 directional component. 

The flow is decelerated downstream of the plane 
24 of the inlet 1 1. A part of the water reaching the 
opposite side 25 of the wall flows downward in a 
stagnant water region 26. This back flow of water is 

45 greatly aided by the formation of a flow channel 
behind the specially shaped back flow panel 5. The 
return water, however, is prevented from reaching 
the edge 6, where the gas bubbles are separated 
from the liquid and led upwardly. To this end, the 

50 upper end 10 of the back flow panel 5 is disposed 
adjacent the inlet 1 1 and the wall 25 of the branch 
pipe 3 so that there is no gap therebetween. The 
flows would otherwise disturb one another at the 
most unfavorable location. The return water, with 

55 the aid of the back flow panel 5, is thereby led to the 
sides, to regions where it does not interfere with the 
water flowing upwardly. 

Any upwardly flowing water is strongly 
decelerated in the region of the conical intermediate 

60 section 14; the remaining bubbles 28, much less the 
amount of original bubbles 27, are separated by 
buoyancy. Any small droplets remaining in the gas 
in the interior 13 of the container 12 are removed 
from the gas wherr passing through the separator 

65 and are conducted to the container wall along which 



they flow downwardly toward the liquid 1 5. 

The purpose of the deflection plate 21 provided in 
the container 12 above the opening of the branch 
pipe 3 is to prevent flow surges from directly 
70 reaching the liquid droplet separator 20 during 
intermittent flows in the pipe section 1. In order to 
adjust the maximum gas flow rate through the 
degasifier, the liquid level 15 is maintained at a 
constant height under the liquid droplet separator 
75 20 by means of a regulator, for example, by means 
of the valve member 18 controlled by the float 17. 

In summary, there are two separative effects; 

1. One separative effect results from the different 
densities, that is, the stratification of the supply 

80 flow. As a result of this, more gas than liquid 
reaches the branch pipe 3 at its opening. 

2. The second separative effect is based on the 
suction pipe 4 tending to remove gas above the 
stagnant water 26, that is, above the flow deflection 

85 point where the gas separates, since the stagnant 
water region 26 lies directly below the inlet 1 1 of the 
suction pipe 4. The return waterflow, however, does 
not interfere with the stagnant water 26. 
Figures 4 and 5 show liquid or flow conditions in 

90 the lines leading to and from the degasifier. The 
angle of the branch pipe 3 herein was 45°; its 
diameter was equal to that of the pipe section 1 . The 
length of the branch pipe 3 was twice its diameter, 
the height of the back flow plate 5, that is, the 

95 distance between the inlet 1 1 and the opposite side 
25 was about 1/5 of the pipe diameter and the 
distance between the inlet and the center 2 of the 
flow was about equal to the pipe diameter. The 
container 12 had a diameter and a height of four and 
1 00 six times and pipe diameter, respectively. 

Figure 5 shows the flow situation downstream of 
such an apparatus. There are individual bubbles in 
the flow, the gas content is greatly reduced as 
compared with the ripple flow of Figure 4 and the 
1 05 velocity of the gas is much smaller. The pressure 
loss due to friction in this pipe section is thereby 
smaller than that in the pipe section of Figure 4 by a 
factor of two or more. 

LISTING OF REFERENCE CHARACTERS 
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Pipe section 
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Flow middle and flow direction 
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Branch pipe 
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Suction pipe 
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Back flow panel 
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Inner surface 
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Area of contact 
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Upper end 
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Inlet 
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Discharge opening 
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Gas discharge pipe 
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Liquid droplet separator 
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Deflection plate 
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Separation region 
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Side 
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Plane 
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Opposite side 
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Dead water 
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CLAIMS 



1. Adegasifier for separating gases from gas/ 
liquid flows in pipelines by means of a pipe section 
mounted into said pipelines, said pipe section 
comprising: a branch pipe attached to said pipe 

1 5 section and disposed, with regard to the flow 
direction at an angle of not more than 90°; a 
container with substantially larger cross-sectional 
area than the pipes disposed above the branch pipe 
and being attached to the branch pipe by means of a 

20 conical intermediate section; a gas discharge pipe 
disposed at the container's upper end; a suction 
pipe arranged with its inlet disposed in the branch 
pipe above the jointure thereof with the pipe section 



and extending into the interior of the container 

25 above any liquid level therein; a back flow panel 
arranged in the branch pipe and being attached 
perpendicularly to the inner surface of the branch 
pipe, the outer ends of said back panel in the branch 
pipe being bent downward along its inner surface 

30 toward said pipe section; the upper end of the back 
flow panel being situated in approximately the same 
plane as the inlet of the suction pipe between said 
suction pipe and the inner surface of the branch pipe 
so as to block direct communication between the 

35 two at their closest point. 

2. A degasifier according to claim 1, wherein a 
deflection plate is arranged within the container 
below the liquid level and around the suction pipe; a 
float is provided floating on the liquid and having 

40 operatively associated therewith a valve member 
adapted to engage and seal the gas discharge pipe 
depending on the height of the liquid level and a 
liquid droplet separator is arranged between the 
liquid level and the gas discharge pipe. 

45 3. A degasifier substantially as hereinbefore 
described with reference to and as illustrated in the 
accompanying drawings. 
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